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PURPOSE: To provide the golf ball for water-surface training having a good hitting feel and 
excellent durability. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the golf ball for the Minakami practice of the two-layer structure which 

consists of covering which covers a core and this core. 

[0002] 

[Description of the Prior Art] Generally the golf ball for practice is divided roughly into two kinds by the use. One of them is 

a ball for practice used ashore, and other one is a ball for the Minakami practice used in a pond, a lake, etc. 

[0003] The military requirement imposed in common with these golf balls for practice is being endurance and having the 

feeling of a hit ball equivalent to the golf ball for a round or near it subsequently in the first place. 

[0004] However, in the case of the golf ball for the Minakami practice, what makes it rub, an important property floats in 

water, i.e., I hear that the specific gravity of a ball must be less than one, and it has it. 

[0005] Due to such a military requirement, the one-piece ball has mainly been adopted as the old golf gall for the Minakami 
practice from the reason for being easy to respond to those military requirements. 

[0006] However, an air performance and a feeling of a hit ball differed from the ball for a round remarkably, and the 
one-piece ball was remarkably inferior in them compared with the round ball. 

[0007] Moreover, although the golf ball for the Minakami practice of two-layer structure which gave the hardness near a 
round ball and a feeling of a hit ball was also proposed, since the degrees of hardness of covering and a core differed greatly, 
endurance was very bad and did not bear practical use. 

[0008] The sake. It is [ the solid ball (JP,62-142571,A) of the low specific gravity which makes the main material the 
base-material rubber which makes indispensable the polybutadiene rubber containing the SHINJIO tuck -1 and 
2-polybutadiene, and the amount polyolefine of particle-like macromolecules of 50 micrometers or less of mean particle 
diameters, and ] 2 a 140kg [/cm ] pressure resistance based on it. The solid ball (JP,2-185274,A) of the low specific gravity 
which blended the above minute hollow sphere etc. has been developed. 
[0009] 

[Problem(s) to be Solved by the Invention] However, it is same also in the field of a golf ball that what was further excellent 
will be called for if a good thing appears, from the golfer, a feeling of a hit ball is still better, and the golf ball for the 
Minakami practice which has the outstanding endurance is demanded. 

[0010] Therefore, this invention is aimed at offering the golf ball for the Minakami practice which has the endurance which 

was good, and was excellent in response to the above-mentioned request. [ of a feeling of a hit ball ] 

[0011] 

[Means for Solving the Problem] this invention makes a golf ball two-layer structure with covering which covers a core and 
this core, is 2.6-4.0mm about the compression of the above-mentioned core, and is the flexural rigidity of Perilla frutescens 
(L.) Britton var. crispa (Thunb.) Decne. as the main material about an ionomer in covering 1500 - 3000 kg/cm2 It carries out, 
and is 70-95 (PGA method) about ball compression, and the above-mentioned purpose is attained by making ball specific 
gravity less than [ 0.5 or more ] into one. 

[0012] Namely, the ionomer resin which was excellent in endurance as main material of covering is used for this invention. 
And it is the flexural rigidity 1500 - 3000 kg/cm2 Covering is made soft by making it smaller than what is used for the usual 
ball for a round. A core is made soft by making compression of a core larger than 2.6-4.0mm and the usual thing so that the 
soft covering may be suited. By making ball compression into the thing within the limits from which 70-95 (PGA), and a soft 
feeling of a hit ball are obtained, and making ball specific gravity less than into one, as a ball floats in water, a feeling of a hit 
ball is good. And it enabled it to offer the golf ball for the Minakami practice excellent in endurance. 

[0013] In this invention, it is because a feeling of a hit ball will become [ although compression of a core is set to 2.6-4.0mm ] 
a heavy and uncertain feeling while the endurance of a ball falls, if a ball becomes hard too much, and a feeling of a hit ball 
becomes bad and core compression becomes larger than 4.0mm, when this has core compression smaller than 2.6mm. 
[0014] Moreover, it sets to this invention and is the flexural rigidity of covering 1500 - 3000 kg/cm2 Although carried out, for 
this, flexural rigidity is 1500 kg/cm2. When small, covering becomes soft too much, the endurance (for example, endurance 
over generating of a cut blemish) of covering stops being equal to practical use, and flexural rigidity is 3000 kg/cm2. It is 
because it becomes impossible to desire improvement in endurance of a ball when it becomes large. 
[0015] And in this invention, it is because a ball will become hard too much and a feeling of a hit ball will become bad, if a 
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ball becomes soft too much, it becomes impossible to desire a good feeling of a hit ball and good flight distance and ball 
compression becomes large from 95 (PGA method), when this has ball compression smaller than 70 (PGA method), although 
ball compression is set to 70-95 (PGA method). 

[0016] Furthermore, it is because it will not float in water and stops being suitable for the Minakami practice if this must 
reduce a part for rubber if it is going to make specific gravity less than into 0.5, and it must blend the bulking agent of low 
specific gravity, such as a minute hollow sphere, so much, the impact resilience of a ball falls, suitable flight distance stops 
coming out and specific gravity becomes one or more, although ball specific gravity is made less than [ 0.5 or more ] into one 
in this invention. 

[0017] Although the core which has the above-mentioned property consists of vulcanizate of a rubber constituent, as a rubber 
component of the rubber constituent, it is suitable to make a polybutadiene rubber into base-material rubber. However, you 
may blend other rubber, for example, natural rubber, styrene butadiene rubber, polyisoprene rubber, chloroprene rubber, 
isobutylene isoprene rubber, an ethylene propylene rubber, ethylene propylene diene rubber, an acrylic nitrile rubber, etc. 
below in 45 weight sections in the rubber component 100 weight section to the above-mentioned polybutadiene rubber. 
[0018] and -- the inside of the above-mentioned polybutadiene rubber -- syndiotactic-1 and 2-polybutadiene -- 5-30-mol % -- 
containing and cis--l and 4-polybutadiene more than 40 mol % -- it is desirable the to suppose a part, to make it contain 
or to constitute a polybutadiene rubber for the included polybutadiene rubber (henceforth VCR) only from VCR 
[0019] For this, VCR is high crystallinity and syndiotactic [ of a high-melting point ]. - It is because it becomes the factor 
which raises endurance while it differs, moderate hardness (ball compression) is given to a golf ball even if it does not blend 
so much the inorganic bulking agent which leads to the increase in specific gravity, and giving a good feeling of a hit ball in 
the case where the usual polybutadiene rubber is used since 1 and 2-polybutadiene is included etc. 
[0020] as the example of the above VCR -- UBEPOL-VCR309 (a tradename --) by Ube Industries, Ltd. Composition: 
Syndiotactic - Cis-[ 1, 2-polybutadiene 9 mol %, ] -1 4-polybutadiene 89 mol %, a transformer -1, 4-polybutadiene 2 mol %, 
and UBEPOL-VCR412 (a tradename «) Composition: Syndiotactic - Cis-[ 1, 2-polybutadiene 12 mol %, ] -1 and 
4-polybutadiene 86 mol%, there is commercial elegance, such as a transformer - 1 and 4-polybutadiene 2 mol %, and these are 
suitably used in this invention. And as for this VCR, it is desirable to use it, as 30- 100 % of the weight in a rubber 
component is occupied. 

[0021] The metal salt of alpha, such as what alpha, such as an acrylic acid and a methacrylic acid, beta-ethylene nature 
unsaturated carboxylic acid, and metallic oxides, such as a zinc oxide, were made to react during manufacture of a rubber 
constituent for example, and was used as the metal salt of alpha and beta-ethylene nature unsaturated carboxylic acid as a 
vulcanizing agent, and for example, acrylic-acid zinc, methacrylic-acid zinc, and beta-ethylene nature unsaturated carboxylic 
acid etc. is mentioned. 

[0022] When the amount of these vulcanizing agents used has desirable 5-35 weight section and makes alpha and 
beta-ethylene nature unsaturated carboxylic acid and metallic oxides, such as a zinc oxide, react during manufacture of a 
rubber constituent to the rubber component 100 weight section in the case of the metal salt of alpha and beta-ethylene nature 
unsaturated carboxylic acid, alpha and beta-ethylene nature unsaturated carboxylic acid is 5 - 25 weight section to the rubber 
component 100 weight section, and the range of 5 - 25 weight section has a desirable metallic oxide. 

[0023] Although the usual inorganic bulking agents, such as a barium sulfate, a calcium carbonate, clay, and a zinc oxide, can 
be used as a bulking agent, in order to consider especially as low specific gravity, it is desirable to use the amount polyolefine 
of particle-like macromolecules and a minute hollow sphere. 

[0024] The above-mentioned amount polyolefine of particle-like macromolecules plays the role like a reinforcement nature 
bulking agent of low specific gravity, and raises the degree of hardness of a golf ball, and raises endurance, and makes a 
feeling of a hit ball good. As such an amount polyolefine of particle-like macromolecules, the thing of 10-50 micrometers of 
mean particle diameters is desirable, for example, MIPERON XM220 (it is the with a molecular weight of 2 million or more 
amount polyolefine of particle-like macromolecules in a tradename and 20 micrometers of mean particle diameters) by Mitsui 
Petrochemical Industries, Ltd. etc. is marketed, and it is suitably used in this invention. 

[0025] And it is desirable to make it 10 - 40 weight section to the rubber component 100 weight section as loadings of the 
above amount polyolefines of particle-like macromolecules. 

[0026] Moreover, the above-mentioned minute hollow sphere has very light average grain density in cc and 0.37g/cc - 0.63g /, 
and the inorganic bulking agent of the high specific gravity which contributes to the improvement in a feeling of a hit ball, 
endurance, flight distance, etc. can blend them, maintaining low specific gravity by blending this. [ many ] 
[0027] Since a hollow sphere can be maintained as this minute hollow sphere, without being destroyed at the time of kneading 
in an open roll, a kneader, etc., pressure resistances are 140 kg/cm2. The above thing is desirable. 

[0028] Such pressure resistances are 140 kg/cm2. Although the above minute hollow sphere is produced from various kinds 
of inorganic material, such as glass and ceramics, as what can be suitably used in this invention, the thing made from soda 
lime borosilicate glass marketed from Sumitomo 3M, Inc. with tradenames, such as glass BABURUZU B37/2000, glass 
BABURUSU B38/4000, glass BABURUZU B46/4000, and glass BABURUZU S60/10000, is mentioned, for example. 
[0029] Glass BABURUZU B3 8/4000, glass BABURUZU B46/4000, glass BABURUZU S60/ 10000, etc. have a large 
pressure resistance, and it is especially used suitably in this invention. 

[0030] Generally, a diameter is a detailed hollow sphere in within the limits which is 4-250 micrometers, and the 
above-mentioned minute hollow sphere has the good dispersibility to the inside of a rubber constituent. Although it can be 
made to enable it to blend many inorganic bulking agents which make the specific gravity of a rubber constituent light and 
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raise a feeling of a hit ball, endurance, flight distance, etc. as mentioned above It is desirable 2 - 50 weight section and to 
make it especially 2 - 25 weight section to the rubber component 100 weight section as loadings of this minute hollow sphere. 
[003 1] Although the role to which the aforementioned inorganic bulking agent mainly raises a degree of hardness and an 
impact strength, and makes the endurance of a golf ball increase, and improves [ sound / hit ball / a feeling of a hit ball and ] 
is played, if many these inorganic bulking agents are blended, since specific gravity will become large and will not float in 
water, as for the loadings of these inorganic bulking agents, it is desirable to make it 1 - 20 weight section to the rubber 
component 100 weight section. 

[0032] Moreover, it is the purposes, such as hardening a ball, for example, high styrene resin etc. may be blended. 
Furthermore, a softener, liquid rubber, etc. may be suitably blended for the purpose, such as an improvement of workability 
and degree-of-hardness adjustment, and an antioxidant may be suitably blended for the purpose, such as aging prevention. 
[0033] As a vulcanization initiator, organic peroxide, such as the dicumyl peroxide, 1, and 1 -screws (tert-butyl peroxide) 3 
and 3 and a 5-trimethyl cyclohexane, is used, for example. The loadings of these vulcanization initiators have 0.1-6 weight 
section, especially desirable 0.5 - 3 weight section to the rubber component 100 weight section. 
[0034] In addition, although it may be more suitable to express it as bridge formation rather than it expresses it as 
vulcanization since a crosslinking bond with sulfur is not necessarily needed for vulcanization of a rubber constituent in 
production of a core, on these specifications, it is expressed as vulcanization according to a custom. 
[0035] And in production of a core, the above-mentioned charge of a compounding agent is mixed using a roll, a kneader, 
Banbury, etc., using metal mold, it vulcanizes for 10 - 40 minutes at 150-180 degrees C preferably for 8 - 40 minutes by 
140-200 degrees C, and a core is produced under pressurization. 

[0036] Covering makes an ionomer resin a principal component, blends two or more sorts, using one of them, and flexural 
rigidity is 1500 - 3000 kg/cm2. It adjusts so that it may become. And in addition to an ionomer resin, titanium oxide (Ti02), a 
light stabilizer, a coloring agent, an antioxidant, etc. are blended if needed. Moreover, other polymer, such as polyethylene 
and a polyamide, may replace a part of ionomer resin within limits which do not spoil the properties (for example, outstanding 
cut-proof nature etc.) of the resin of an ionomer. 

[0037] In covering of the usual golf ball, it is high MIRAN **1605, high MIRAN **1705, and high MIRAN **1706 (all) as 
an ionomer. Although used in many cases combining a tradename, the Mitsui DEYUPON poly chemical company make, etc., 
it is flexural rigidity only at these 1500 - 3000 kg/cm2 Since it is difficult to adjust to the range in many cases In this 
invention, the low ionomer resin of flexural rigidity is used, for example like high MIRAN **1855 (a tradename, the Mitsui 
DEYUPON poly chemical company make, and flexural rigidity:917 kg/cm2), and it is flexural rigidity 1500 - 3000 kg/cm2 
Adjusting to within the limits is desirable. 

[0038] Although covering of the above flexural rigidity is softer than covering currently used for the usual golf ball, in this 
invention, the golf ball for the Minakami practice with which a feeling of a hit ball was good with the golf ball, and endurance 
was excellent is made to be obtained by combining this soft covering and a soft core. 

[0039] In the above, although high MIRAN (tradename) by the Mitsui DEYUPON poly chemical company was illustrated as 
an ionomer resin, what is marketed, for example with ESCOR of an exon chemical (EXXON CHEMICAL) company or the 
tradename of IOTEK can be used, without being restricted to it as an ionomer resin. In addition, if in charge of the blend of an 
ionomer resin, although a sodium ion neutralization type thing and a zinc ion neutralization type thing may be blended, it is 
desirable to blend zinc ion neutralization type things. 

[0040] Although the injection fabricating method is usually adopted in covering to the core of the above-mentioned covering, 
it may not be restricted to it, half shell may be produced, and a molding method may perform. Although especially the 
thickness of covering is not limited, it is usually set to 1.4-2. 7mm. And a desired dimple is formed if needed at the time of 
fabrication of covering, and paint, marking, etc. are performed if needed after covering fabrication. 
[0041] 

[Example] Below, an example is given and this invention is explained more concretely. However, this invention is not limited 
only to those examples. 

[0042] The combination component of the composition shown in one to examples 1-4 and example of comparison 3 Table 1 
and 2 was kneaded, the rubber constituent for cores of examples 1-4 and the examples 1-3 of comparison was prepared, after 
sheet-izing, it put into metal mold, vulcanization fabrication was carried out with a press on the vulcanization conditions 
shown in Table 1 and 2, and the core with a diameter of 38.5mm was produced. In addition, the loadings of the combination 
component in Table 1 and 2 are based on the weight section. 

[0043] The weight of the obtained core, compression, and the degree-of-hardness distribution were measured. The result is 
shown in Table 1 and 2. 

[0044] In addition, the combination composition about examples 1-4, vulcanization conditions, core physical properties, etc. 
are shown in Table 1, and they about the examples 1-3 of comparison are shown in Table 2. Moreover, the detail of the 
combination component in Table 1 and 2 is collectively indicated behind Table 2. And the compression of a core and the 
measuring method of a degree-of-hardness distribution are as follows. 

[0045] Compression: Measure the deformation (mm) of the time of applying a 10kg preliminary tension to a core, and 
applying 130kg ****** from the time of the preliminary tension. A core is so soft that this value is large. 
[0046] Degree-of-hardness distribution: Measure the degree of hardness separated from the degree of hardness of the center 
of a core, and the center of a core 5mm towards the front face, the degree of hardness left 10mm, the degree of hardness left 
15mm, and a surface degree of hardness with a JIS-C form hardness meter. A core is a stiff, so that this value is high. In 
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addition, a core is cut in the shape of a semi-sphere, and the degree of hardness of the incore section measures it. 

[0047] 

[Table 1] 





gJS0!Il 


mm 2 


^f-093 




JSR BR11 8U 


6 0 


6 0 


6 0 


6 0 


VCR 412 SS2 


4 0 


4 0 


40 


4 0 


5^D>XM2 2 0 JK3 


1 5 


1 5 


1 5 


1 5 


/W^f l/Vl/^ 8S4 


1 3 


1 3 


1 3 


1 3 




1 2 


1 2 


1 2 


11.4 


* 5 


2 0 


2 0 


2 0 


2 0 




o 


o 


o 


3 0 




1 2 


1 2 


1 2 


0 




1. 5 


1. 9 


1. 9 


2. 2 


jpss^fr rcx#) 


15 5 


15 5 


1 5 5 


1 6 0 




X3 0 


X24 


X24 


X2 0 












ffifi (g) 


2 8.5 


28. 5 


28. 5 


28. 6 


3>^l/^>a> (mm) 


3. 7 


3. 5 


3. 5 


3. 6 


spg-frfr (j i s - o 












6 6.5 


72. 5 


72. 5 


6 5.5 


5 mm 


7 0.0 


74. 5 


74. 5 


68. 0 


1 Omm 


7 1.0 


7 5.5 


7 5.5 


69. 0 


1 5mm 


7 3.0 


7 6.5 


76. 5 


78. 0 




74. 0 


7 7.0 


7 7.0 


80. 0 



[0048] 
[Table 2] 
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[0049] detail [ of a combination component ]: - *1 : -- a tradename and Japan Synthetic Rubber Co., Ltd. -- the high 
cis-polybutadiene-rubber *2:tradename of make, and the composition by Ube Industries, Ltd. -- cis-[ syndiotactic-1, 
2-polybutadiene 12 mol %, and ] -- -1, 4-polybutadiene 86 mol %, a transformer -1, the polybutadiene-rubber *3:tradename 
that consists of 4-polybutadiene 2 mol %, and Mitsui Petrochemical Industries, Ltd. Nipol by amount (2 million or more 
average molecular weight) polyolefine of particle-like macromolecules 2007 J (Tradename) 

**5: Pressure-resistance 703 kg/cm2 of a tradename and Sumitomo 3M, Inc., the minute hollow sphere with an average grain 
density of 0.60g [/cc ] made from soda lime borosilicate glass. [0050] Next, the constituent for covering was prepared by the 
combination shown in Table 3, and the flexural rigidity was measured. The result is shown in Table 3. In addition, the 
loadings of the combination component in Table 3 are based on the weight section, and the measuring method of flexural 
rigidity is as follows. 

[0051] Flexural rigidity: Carry out press forming of the constituent for covering, produce a plate-like test piece, and measure 
flexural rigidity with the SUTIFUSU meter of Make [ machine / Oriental energy ] after two-week neglect at 23 degrees C and 
50% of relative humidity. 
[0052] 
[Table 3] 
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[0053] : The detail of a combination component **6: The zinc ion neutralization type ionomer resin by the zinc ion 
neutralization type ionomer resin by the zinc ion neutralization type ionomer resin by the tradename and the Mitsui 
DEYUPON poly chemical company, the flexural rigidity 917kg/cm2*7:tradename, and the Mitsui DEYUPON poly chemical 
company, the flexural rigidity 23 50kg/cm2* 8 tradename, and the Mitsui DEYUPON poly chemical company, flexural rigidity 
3360 kg/cm 2*9 : the sodium ion neutralization type ionomer resin by the tradename and the Mitsui DEYUPON poly 
chemical company, flexural rigidity 2550kg/ [0054] As shown in Table 3, for the covering combination A, B, and D, flexural 
rigidity is 1500 - 3000 kg/cm2. Although it is in within the limits and belongs to this invention, for the covering combination 
C, flexural rigidity is 3000 kg/cm2. It has exceeded and is outside this invention. 

[0055] Next, covering was covered with the combination of the core shown in Table 4 and 5, and covering to the core, and the 
golf ball with an outer diameter of 42.7mm was produced in it. In addition, covering of covering to a core was performed at 
the temperature of 230 degrees C by the in JIEKUSHIEN fabricating method. 

[0056] About the obtained golf ball, a weight, specific gravity, compression, endurance, and a feeling of a hit ball were 
investigated. The result is shown in Table 4 and 5. 

[0057] In addition, the combination of the core of an example and covering, the weight of the obtained golf ball, specific 
gravity, compression, endurance, and a feeling of a hit ball are shown in Table 4, and they of the example of comparison are 
shown in Table 5. 

[0058] And the measuring method of the compression and endurance which are shown in Table 4 and 5, and a feeling of a hit 
ball is as follows. 

[0059] Compression (ball compression): It is based on a PGA method. A ball is a stiff, so that this value is large. 
[0060] Endurance: Clamp a ball on a metal plate at the rate of 45 m/sec by the air gun, and express the number of times of a 
shock until a ball breaks as the index when setting the ball of an example 3-1 to 100. It is shown that endurance is excellent, 
so that this value is large. 

[0061] A feeling of a hit ball: Judge by real ** of the wood the crab of No. 1 by a total of five persons of two professional 
golfers and three amateur golfers (however, single handicap player). The error criterion is as follows. 
[0062] Error criterion: O: Good **: It is usually x. : It is bad. [0063] 
[Table 4] 
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[0064] 
[Table 5] 
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[0065] As shown in Table 4, each golf ball of the examples 1-4 of this invention can be floated in water by specific gravity 
less than by one, its feeling of a hit ball was good, and endurance was excellent. 

[0066] On the other hand, as shown in Table 5, endurance or a feeling of a hit ball of the golf ball of the example of 
comparison is bad. That is, the golf ball of the example 1 of comparison with the large flexural rigidity of covering had bad 
endurance, and the golf ball of the examples 2-3 of comparison with the small (that is, a core stiff) compression of a core had 
a bad feeling of a hit ball. 
[0067] 

[Effect of the Invention] As explained above, in this invention, covering was made soft, the core was also made soft so that 
the soft covering might be suited, and a feeling of a hit ball was good, and was able to offer the golf ball for the Minakami 
practice excellent in endurance. 



[Translation done.] 



